In this paper, analysis a Mixed Integer Nonlinear Programming (MINLP) approach has been utilized for determining optimal location and number of distributed generators considering minimization of fuel cost of conventional and Wind turbine power. The pattern of nodal real and reactive power prices have been obtained with and without Wind turbine integration. The results are also obtained for, loss reduction, fuel cost saving and voltage profile. The impact of different load models as PQ load and Zip load model has been studied. The proposed MINLP based optimization approach has been applied for IEEE24 bus reliability test system.
Introduction
The next five years, renewable energy will represent the largest single source of electricity growth and its driven by falling cost and aggressive expansion in emerging economies [1] . There are many renewable energy resources available in market like wind, solar and biomass etc. In all renewable energy resources the most popular source is wind power because it's clean, free and continuous source of energy but it has some demerits also like its volatile and uncertain nature. The wind power source is the most popular source in comparison to other renewable energy sources [2] . In recent years, all researchers focused on characteristics of distributed generation (DG) and its effects on electrical power system. Because distributed generation are the best alternative solution for power market, it produces electricity near the consumption place which improves the reliability of grid, reduces the transmission losses, improves the power quality and voltage profile and also uses renewable source for DGs to provide the pollution free, clean and efficient energy. Distributed generation fulfil the electricity demand for the growing population [3, 4] . When DGs are connected to the power networks, it raises a number of impacts on the systems like (i) environmental impacts of DG, (ii) economical impacts of DG, (iii) technical impacts of DG. The optimal size and location of the DGs in the power networks plays the most important role. When the optimal size and location is not proper than there will be more power loss, no reliability of the system, no stability of the system and overall cost will increase making it non economical system [5] [6] [7] [8] . Thus the optimal sizing and location are very important part of system. Number of technique and methods are available for optimal size and optimal location of DG. According to literature its categorized as: (a) In this paper, the main contributions are: (i) Mixed integer nonlinear programming (MINLP) approach for determining optimal location and number of distributed generators considering minimization of fuel cost of conventional generator and cost of distributed generators in pool electricity market, (ii) impact of wind power output on nodal prices of real and reactive power with wind power variation during 24 hours. The proposed MINLP based optimization approach has been applied for IEEE 24 bus reliability test system. The proposed MINLP based optimization approach has been applied for IEEE 24 bus reliability test system.
Wind Turbine Generation Pattern Modeling and Cost Function
The wind speed in the site are main factor for generation of power by Wind turbine and various methods to model wind behavior like time-series model [23] , data mining algorithm and clustering approach [24] . In this work, the variation of wind speed, i.e, v, is modeled as a Weibull PDF and its characteristic function which relates the wind speed and the output of a WT as follows:
Where i and c are the shape and scale factor of the Weibull PDF of wind speed σ and μ are mean m/s and standard deviation m/s, we used the data for the hourly mean with speed during the month of May over the first twelve year (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) [23]. The hourly wind speed sample has been obtained by using the Monte Carlo simulation (MCS).
